Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.006 Å; R factor = 0.026; wR factor = 0.057; data-to-parameter ratio = 12.6.
The title complex, [Eu 2 (C 11 H 7 O 3 ) 6 (C 12 H 8 N 2 ) 2 ]Á2H 2 O, has a centrosymmetric binuclear cage structure in which the two Eu III ions are both nine-coordinated and bridged by 6-hydroxy-1-naphthoate (L) ligands, with an EuÁ Á Á Eu separation of 4.1594 (4) Å . The remaining coordination sites are occupied by two N atoms from one 1,10-phenanthroline (phen) and two O atoms from an L ligand. The six 6-hydroxy-1-naphthoate groups coordinate each Eu III atom in three different ways, namely 2 -1 :
1 -bridging, 1 -1 : 1 -chelating, and 2 -1 :
2 -chelating/bridging modes. Adjacent discrete dinuclear units are linked into a two-dimensional sheet parallel to (011) by intermolecular O-HÁ Á ÁO hydrogenbonding interactions. The sheets are cross-linked by water molecules, forming a three-dimensional network. In addition, -stacking interactions, with a centroid-centroid separation of 3.547 (2) Å are observed. 
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Table 2
Hydrogen-bond geometry (Å , ). especially the benzene-and naphthalene-based di-and multi-carboxylic acids, have been well used in the preparation of various rare-earth (RE) complexes owing to their rich coordination modes (Bettencourt-Dias, 2005; Bettencourt-Dias & Viswanathan, 2006; Qu et al., 2005; Serre & Férey, 2002; Yang et al., 2006) . However, far less common has been the use of naphthalene-based monocarboxylic acids, such as the acid used herein, 6-hydroxy-1-naphthoic acid (HL). Besides, the introduction of 2,2'-bipyridyl-like bidentate chelating molecules (2,2'-bipyridine or 1,10-phenanthroline) into the reaction systems including various carboxylic acid ligands, as auxiliary ligands, can generate some interesting coordination architectures (Ye et al., 2005) . We report here the crystal structure of the title complex (I), a Eu III complex with mixed 6-hydroxy-1-naphthoic acid (L) and chelating 1,10-phenanthroline (phen) ligands.
The structure of complex (I) consists of a centrosymmetric dinuclear unit [Eu 2 (L) 6 (phen) 2 ] and two free water molecules.
The Eu III ion is nine-coordinated by two N-atom donors from one chelating phen ligand and seven O atoms from five distinct L ligands (Fig. 1) . The Eu-O distances are in the range of 2.334 (2)-2.925 (2) Å, which are normal and in agreement with those found in other carboxylato-containing Eu III complexes (Zheng et al., 2005; Wan et al., 2002 (Fig. 4) . The sheets are cross-linked via O-H···O hydrogen bonds involving the water molecules. In addition, intermolecular π-π stacking interactions are observed between the N2/C43/C42/C41/C40/ C44 pyridine rings of the phen ligands at (x, y, z) and (1-x, -y, 1-z), with a centroid-to-centroid separation of 3.547 (2) Å. 
Refinement
The water H atoms were located in a difference Fourier map and treated as riding on their parent atoms, with O-H = 0.85 Å and U iso (H) = 1.2U eq (O). C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.93 Å with U iso (H) = 1.2 U eq (C).
Figures Fig. 1 . The molecular structure of the title complex. Displacement ellipsoids are drawn at the 30% probability level. Atom-labelled with the suffix A are generated by the symmetry operation (1 -x, 1 -y, 1 -z). Free water molecules have been omitted for clarity. Tetrakis(µ-6-hydroxy-1-naphthoato)bis[(6-hydroxy-1-naphthoato)(1,10-phenanthroline)europium ( Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. 
